This article presents different models of innovation processes and focuses in particular on the open innovation. The empirical part is based on the findings on the innovation cooperation of enterprises in the EU and OECD (these data, among others, determine the open innovation). At the end of the article there is a case study of Nokia which implements the open innovation in its innovation activity. The aim of this article is to present the paradigm of the open innovation processes. This approach concentrates on sharing knowledge, i.e. making new solutions available to other units by means of e.g. license sale. The open innovation business model takes advantage of both internal and external sources of ideas without a fear that a company's own ideas when transferred to another organization will lead to the company's loss of profits coming from this idea. The formal framework of an organization is just a symbolic one and makes the flow of knowledge between the organization and its environment possible. The enterprises that adopt the open innovation strategy both enthusiastically develop ideas which were created by others as well as make their own ideas available to other organizations that find them more interesting.
Introduction
The 21 st century strengthened the substantial changes on the market, which made enterprises change their innovation models. The innovation process is becoming more expensive and risky due to a global competition, a short product cycle, technological progress. As a consequence, enterprises start to share risk doing research with other enterprises and organizations, apply the open innovation model and enter enterprise networks.
The models of innovation processes
The innovation landscape in the world has changed as a result of the emergence of new phenomena, e.g. fast and easy information and technology transfer, technological progress, knowledge diffusion, electronic data exchange, a global market, a global consumer. Hence, many enterprises have not changed their innovation model.
When defining an innovation process we can distinguish two definitions. Following
Schumpeter, the innovation process is a certain sequence of events: starting from an idea (invention), through implementation (innovation) and dissemination (imitation) 1 .
W. Janasz defines an innovation process as generating an innovation idea (regardless of
what idea it is about or what area of innovation activity it is created on), then creating, designing and the first implementation. The main event in this kind of a process is the implementation of a new product or solution 2 .
The innovation process, as the definition says, consists of phases, stages connected with each other by different interactions.
We can look at innovation processes from different perspectives: economy, enterprise or a separate innovation. No matter which analysis we use, an innovation process generally consists of two phases: the creation of an innovation and its dissemination.
Innovation models have evolved from simple linear models. Good examples are: the technology-push model (up to the second half of the 1960s) and the market pull model (in the 1970s). More recent innovation models try to build more complexity and interaction into the framework and explicitly stress the need for openness towards external partners in innovation and R&D. The "third-generation" innovation model combines the technology-push and need-pull models by stressing linkages and feedback loops between R&D and marketing. The subsequent integrated model of the 1980s ("fourth-generation") emphasised innovation as a broadly parallel process with cross-functional integration and parallel development within the company and with external collaborators.
R. Rothwell claimed at the beginning of 1990s that there were five generations of innovation models 3 . His last 'fifth-generation' model combines integration networking with information technology, based on networking of marketing, R&D, production and customers. However, this model constantly has the same structure of the innovation process (R&D, production, customer, marketing), like models of the 'first-generation' (Table 1) . The assumption that companies can and should use both external and internal ideas for their innovations processes is basic here. The open innovation business model takes advantage of both external as well as internal souces of ideas without a fear that some company's own idea when used by others will lead to this company's loss of profits coming from this idea. Quite the opposite, companies are unable to take advantage of all their ideas by themselves, so they share them willingly with their environment, which results in a higher number of innovative products.
Such good productivity would not be possible in closed processes.
In the open strategy of innovations the following rule is the most basic: the maximization of values coming from different ideas (both company's own ideas as well as the external ones).
This approach means that the formal framework of organization is just symbolic and does not stop the flow of knowledge between the organization and its environment. Companies that adopt the open innovation strategy both enthusiastically develop ideas which were created by others as well as make their own ideas available to other organizations which find them more interesting.
Sometimes company's own ideas are (transferred) to other enterprises deliberately (e.g. to the start-ups) in order for them to be developed without the company's internal powers' influence.
In the closed approach, organizations do not share their knowledge and, moreover, their ideas stay inside an enterprise, being assessed at various levels. A lot of ideas are rejected and never used. On top of that, they are eliminated, not by the market or consumers, but by the enterprise employees who find the ideas irrelevant or useless at some moment. According to the authors, this debate has and will have rather a theoretical character and the idea of openess -old or new -is just a good solution for these enterprises, especially the Polish ones, where cooperation between science and industry is weak 10 .
Open innovation -findings and Nokia case
The empirical evidence on open innovation consists mainly of case studies, usually of large companies in technology-intensive industries. Open innovation, which is a very variable concept, and its importance for companies directly depends not only on their strategies but also on their structural characteristics (industry, size etc.) 11 .
Data on R&D alliances between different companies and organisations are an important source of information, especially for the empirical measurement of open innovation. This is mainly because they reveal the number and types of companies' technology collaborations. likely to collaborate than SMEs. As far as the latter are concerned, the rate of collaboration is fairly similar across countries (between 10 and 20% of all firms in more than half of the countries surveyed), but it varies widely for large companies. It should be remembered that the data reveal only the existence of some sort of collaboration, there is nothing said about its type or intensity.
Even though there are some differences, the industry distribution shows significant collaboration on innovation in both manufacturing and services. Not only do industries such as chemicals, pharmaceuticals and ICT (including software) typically having high levels of open innovation display a large number of technology collaborations, but it is true also in case of industries such as wholesale and retail, transport and communication 13 .
More specifically, companies collaborate on innovation most often with suppliers and customers. Co-operation with competitors and private R&D labs and consultants is not of key importance. In most countries this general finding becomes obvious when partners break down the collaboration on innovation. It is the universities and government research institutes that are are generally considered a major source of knowledge transfer for the innovation activities of companies (especially in more upstream research and exploration activities). On the other hand, the CIS data show that collaboration with public research organisations, i.e. higher education or government research institutes, is less frequent. Moreover, large companies are much less passive in public research even though there is much more cross-country variation for large companies than for SMEs.
International technology collaboration, i.e. collaboration with foreign partners, plays an important role in the companies' innovation process. However, geographical proximity still seems to be valued. in 1991 to 73% in 2001, they continued to take part in a large majority of strategic alliances.
In the same period, the participation of non-Triad firms went up from 4% to 14%. The industry composition of alliances shifted from information technology (which decreased from 54% to 28%) to pharmaceuticals and biotechnology (which rose from 11% to 58%) between 1991 and in almost twice as many alliances, i.e. 32 versus 60 alliance agreements. In this relatively short time span the partners and types of products developed in these alliances also changed, as will be explained below.
If we compare the capabilities that are searched for in innovation networks, it becomes obvious that especially software development has become more important for Nokia (see Table 3 ). In the period 1985-1996 more than half of all alliances were on telecommunications and almost one-sixth on both software and microelectronics. (1997) (1998) (1999) (2000) (2001) (2002) . In: Dittrich (2008) .
Procter&Gamble -a pioneer in open innovation -is another example 19 . The company made a decision to open their R&D for the environment in 1999, after a long time of complete protection and confidentiality of its R&D activities. Procter&Gamble came up to a conclusion that since it had 8,600 scientists with the most modern and advanced knowledge making hundreds of new products, company should take advantage of over 1.5 mln other scientists and their potential working somewhere else. They wanted their inventions to come also from outside the company.
Conclusions
We 
